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- A vehicle having supersonic and hypersonic 
flight capabilities equipped with a pair of elevons on the aft 
end of the body and disposed with hinge lines swept forward 
relative to the aircraft centerline at an angle less than 9 

. ~ n  iterative procedure is then carried out until 8 calculated 2 
8 assumed; and for that circumstance, the yawing-moment- 
due-toroll-control deflection should be approximately zero at 
bypcrsonic speeds. 
For a groverse supersonic or hypersonic yawing-moment- 
due-to-roil-control deflection, 8 should be less than calcu- 
lated by the above procedure. Similarly, for an adverse super- 
sonic or hypersonic yawing-moment-due-to-roll-control 
deflection, 8 shouid be greater than calculated by the above 
procedure. 
it is thus seen that when the elevons are deflected dif- 
ferentially to produce a rolling moment, by use of concept of 
the preseni invention the cross-coupling or yawing moment 
may be either zero, ad,verse or proverse, dependent upon the 
sweep angle of the control hinge line. 
Aithough the invention has been described in reference to a 
specific reentry vehicie, it is equally applicable to other super- 
sonic and hypersonic vehicles capable of flight within a sensi- 
ble atmosphere. Accordingly, it is to be understood that varia- 
tions and modifications may be made therein without depart- 
ing from the spirit and scope of the invention as set forth in the 
appended claims. Thus, numerous variations and modifica- 
tions will be readily apparent to those skilled in the art. 
1 claim: 
1. An aerodynamic control system for an aircraft having su- 
personic or hypersonic atmospheric flight capabilities, the im- 
provement therewith comprising a pair of elevons at the aft 
end of said fuselage providing longitudinal and lateral 
aerodynamic control of said aircraft, said elevons being pro- 
vided with hinge lines swept forward relative to the aircraft 
centerline at a precision angle calculated less than 90" and 
whereby the control forces generated by movement of said 
elevons at supersonic or hypersonic speeds are in a plane that 
5 passes essentially through or aft of the aircraft center of gravi- 
ty to thereby remove any adverse yawing moment of the air- 
craft during roll control produced by differential elevon 
deflection. 
2. An aerodynamic control system for a high-speed flight 
vehicle capable of flight at  supersonic and hypersonic speeds 
and provided with aerodynamic controls the output of which 
are free of adverse cross-coupling at supersonic and hyper- 
sonic speeds, the improvement comprising said aerodynamic 
controls being in the form of elevons, said elevons being pro- 
l5  vided with a precision calculated hinge line sweep angle rela- 
tive to the centerline of said flight vehicle of less than 90" such 
that the output of said elevons is free of adverse cross- 
coupling at  supersonic and hypersonic speeds. 
3. The system of claim 1 wherein the hinge sweep angle of 
20 said elevons is calculated by the equation: 
25 wherein X, and Y, are the ordinates of the center of area of 
control of said elevons and 8 calc is the sweep angle of said 
hinge line of the elevons relative to the centerline of said air- 
craft. 
